Preconditioning preserves mitochondrial function and glycolytic flux during an early period of reperfusion in perfused rat hearts.
The purpose of the present study was to examine the effects of preconditioning on glycolysis and oxidative phosphorylation during reperfusion in perfused rat hearts. Preconditioning was induced by 5 min of ischemia and 5 min of reperfusion before 40 min of sustained ischemia and subsequent 30 min of reperfusion. Tissue energy metabolite levels, mitochondrial oxygen consumption capacity and adenine nucleotide translocator content of the perfused hearts were assessed at 40 min of ischemia, 5 and 30 min of reperfusion. Preconditioning improved the postischemic recovery of rate x pressure product (92.5 +/- 8.7 vs. 24.9 +/- 1.2% for non-preconditioned group) and high-energy phosphate content (ATP and CrP; 39.5 +/- 2.0 and 96.2 +/- 4.9% of initial vs. 24.1 +/- 0.9 and 56.1 +/- 4.3% of initial for the non-preconditioned group). The mitochondrial oxygen consumption capacity and the adenine nucleotide translocator content of the non-preconditioned heart were decreased by sustained ischemia and remained decreased throughout reperfusion. Preconditioning prevented these decreases. The tissue lactate level of the non-preconditioned heart was high throughout reperfusion (16.5-fold vs. basal), whereas in the preconditioned heart it returned to the basal level within a few minutes of reperfusion. Furthermore, the ratios of [fructose 1,6-bisphosphate]/([glucose 6-phosphate] + [fructose 6-phosphate]) at 5-min reperfusion were higher (2.2-fold) than those of the non-preconditioned heart. The results suggest that preconditioning preserves the capacity for normal mitochondrial function and the facilitation of glycolysis during reperfusion, which may play an important role in the improvement of postischemic contractile function and high-energy phosphate content.